Phototherapy in Gunn rats. A study to assess the photobiologically most effective radiant energy and dose/response relationships.
In order to get a more realistic spectral efficiency curve and to evaluate dose/response relationships in phototherapy, homozygous weanling Gunn rats -- nondepilated, with fur -- were illuminated under standardized conditions with 8 different fluorescent tubes. Some of the tubes were operated with different electric power. Clear spectal differences in the extent and the rapidity of the bilirubin decay could be ascertained. Furthermore, the sharpness of the bilirubin decrease depended on the baseline concentration. For the calculations the animals were therefore divided into 3 groups with starting levels of larger than or equal to 8 mg%, 6.5--7.9 mg% and less than 6.5 mg%. Correlating the spectral power distribution of the lamps with the bilirubin decomposition found in the experiment, the spectral response function s(lambda)bili, rel was calculated by an integral method. A comparison of our results with data from the literature shows that so far near UV radiation was evaluated too high. A new radiometer for digital measuring the effective irradiance Ebili was developed. On a logarithmic scale a comparatively sharp dose/response relationship could be demonstrated in dependence on the measured effective radiant exposure. Serum bilirubin decrease is directly proportional to log Ebili. A dose of about 2.5 mW - h/cm2 is necessary to achieve a constant serum bilirubin decrease at all. Good results were obtained at doses of about 35 mW - h/cm2 with the most efficient being at 160 mW - h/cm2. Highly effective doses can be applied with different types of lamps. However, there are great differences in the time of illumination required. 24 h are necessary with daylight tubes (Osram L 20 W/19) to apply 20 mW - h/cm2, whereas the same dose is already attained after 4 h with BAM blue tubes (Philips). The accuracy of the radiometer was finally controlled by screening Westinghouse special blue and Osram standard blue tubes with black tapes, so that the effective irradiance (Ebili) corresponded to that of Osram daylight tubes. The bilirubin decrease observed after this manipulation was nearly identical (not exceeding 1 SD of the daylight values). Since bilirubin decrease was sharper in the first few hours of illumination, continuous phototherapy was compared in some tests with 3 intermittent schedules: (a) 4 h light, 4 h dark, 4 h light; (b) 5 h light, 2 h dark, 5 h light, (c) alternately 2 h light and 2 h dark. There was no indication that more bilirubin could be removed per hour with intermittent phototherapy than with continuous illumination.